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Antibody  Structure 

Fab 

Fc 

Antigen Binding Site 

  Y shaped Protein with 4 peptide chains 

 Heavy chain  

  Light chain  

 Hinge regions 

 Antigen binding site  

  Fragment antigen binding region (Fab) 

  Fragment crystallizable region (Fc) 

 Introduction of Antibody Labeling: 



Common Antibody  Labeling Reactions : 

NHS Ester (Amine  Reaction) 

 Predominantly used in Antibody Labeling 

with small organic dyes 
 

 Reaction with amine groups (Lysine) 

 

 Reaction pH above 7.5 



 What’s the concentration of your antibody? 

Amine /SE Reaction Questionnaire: 

BSA: No,   Gelatin: No 

 Purify with affinity column or SEC column 

Phosphate Buffer: OK;  Acetate Buffer: OK;  

Tris-Glycine Buffer: No    Buffer exchange with desalting column 

 BSA or Gelatin in buffer? 

 What’s the buffer system? 

At least >= 1mg/ml 

<1mg/ml  Concentrate with MWCO=10~30k filter 

Common Antibody  Labeling Reactions : 



Antibody Labeling Protocol- NHS Reaction: 

1. Prepare Ab>1mg/ml in PBS 

 

2. Adjust pH with Na Bicarbonate buffer to pH=8.0-8.5 

 

3. Add Dye-NHE ester 

 

4. Reaction at RT for 30-60 min 

 

5. Purification to remove unreacted dye. 

https://www.aatbio.com/resources/protocols/protocol-for-labeling-IgG-with-ifluor-488-succinimidyl-ester  

https://www.aatbio.com/tools/degree-of-labeling-calculator/  

Go Over Two Tools: 

Common Antibody  Labeling Reactions : 
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 Specific site labeling 

 Thiol and Maleimide reaction  

 Reaction pH~ 6.5 
 Commonly used in antibody labeling with large biomolecules (HRP, ALP, PE, APC…) 

 

 Maleimide Reaction (Thiol Reaction) 

Common Antibody  Labeling Reactions : 



EDC Method:  

EDC reacts with a carboxyl group of carrier protein BSA or KLH (represented by the red ball), forming an amine-reactive O-acylisourea 

intermediate (the central molecule).  

 Conjugate carboxyl and amino groups among peptides and proteins 

 Commonly used in Protein-Protein Conjugation ( BSA, KLH with antigen) 

 Inner- or intra- protein coupling reactions 
 Crosslink Ab to carboxyl coated beads or surfaces 

Common Antibody  Labeling Reactions : 

EDC:  (1-ethyl-3-(3-dimethylaminopropyl) carbodiimide hydrochloride) 



Antibody Labeling Method :  ReadiLink ™ Protein Dye Labeling 

Key Features of ReadiLink™ Kits: 
 Labeling 50ug antibody 
 Including all the essential components 
 Simple  
 Rapid - minimal hands on time, less than 10 minutes. 

Readilink™ Kit Labeling Principle:  
1. Adjust pH to 8.5 
2. Mix and incubate  
3. Tide Quencher™ (TQ) dye with the reaction solution.  

Component A iFluor™488 

Component B Reaction Buffer 

Component C TQ™-Dyed Quench Buffer 



iFluor™ Dyes 



Table 1. Available fluorophores in AAT Bioquest ReadyLink™ Rapid Antibody Labelling Kits 

Dye Ec (M-1cm-1) Abs(nm) Em(nm) Q.Y. CF260nm CF280nm Alternative to: 

iFluor 350 20000 348 450 0.95 0.83 0.23 Alexa Fluor® 350 and DyLight™ 350  
iFluor 405 34000 401 428 0.91 0.48 0.75 Cascade Blue®, Alexa Fluor® 405 and DyLight™ 405  
iFluor 430 40000 427 496 0.78 0.68 0.3 Alexa Fluor® 430  

iFluor 450 40000 449 504 0.82 0.45 0.27 

iFluor 488 75000 492 516 0.9 0.21 0.11 Alexa Fluor® 488 and DyLight™ 488  
iFluor 514 80000 511 527 0.83 0.25 0.11 Alexa Fluor® 514  

iFluor 532 90000 536 560 0.68 0.26 0.16 Alexa Fluor® 532  

iFluor 546 100000 543 557 0.67 0.25 0.15 Alexa Fluor® 546  

iFluor 555 100000 552 567 0.64 0.23 0.14 Cy3®, Alexa Fluor® 555 and  DyLight™ 550  
iFluor 568 100000 570 587 0.57 0.34 0.15 Alexa Fluor® 568  

iFluor 594 180000 587 604 0.53 0.05 0.04 Texas Red®, Texas Red-X, Alexa Fluor® 594 and DyLight™ 594  
iFluor 610 110000 605 623 0.85 0.32 0.49 Alexa Fluor® 610  

iFluor 633 250000 638 653 0.29 0.062 0.044 Alexa Fluor® 633  

iFluor 647 250000 648 664 0.25 0.03 0.03 Cy5®, Alexa Fluor® 647 and DyLight™ 650  
iFluor 660 250000 662 678 0.26 0.07 0.08 Alexa Fluor® 660  

iFluor 680 220000 675 692 0.23 0.097 0.094 Cy5.5®, IRDye® 700, Alexa Fluor® 680 and DyLight™ 680  
iFluor 700 220000 684 705 0.23 0.09 0.04 Alexa Fluor® 700  

iFluor 710 190000 713 735 0.14 0.12 0.07 

iFluor 750 275000 754 779 0.12 0.044 0.039 Alexa Fluor® 750 and DyLight™ 750  
iFluor A7 275000 759 780 0.1 0.03 0.03 BD H7 and HiLyte Fluor™ 750  

iFluor 790 250000 784 803 0.13 0.1 0.09 IRDye® 800, Alexa Fluor® 790 and DyLight™ 800  
iFluor 800 250000 801 814 0.11 0.03 0.08 

iFluor 810 250000 812 826 0.05 0.09 0.15 

iFluor 820 250000 820 849  0.031 0.11 0.16 

iFluor 840 200000 838 880 0.018 0.2 0.09 

iFluor 860 250000 852 877 0.025 0.1 0.14 

• Better solubility • UV-Visible Near IR  • High brightness, high QY • Photostable 



iFluor™ Dye Selection Guide  

https://www.aatbio.com/resources/application-notes/ifluor-dye-selection-guide 



AF350 

iF350  

AF488 

iF488  

AF532 

iF532  

AF555 

iF555 

HeLa cells were incubated with mouse anti-tubulin followed by AAT’s iFluorTM Dye goat anti-mouse IgG conjugate (Top) or goat anti-mouse IgG conjugated with Alexa Fluor® Dye  (bottom), 

respectively.  

iFluor™ Dye vs. Alexa Fluor ™ Dye 



AF568 

iF568  iF594  iF647  

AF594  AF647  

iF610  

AF610  

HeLa cells were incubated with mouse anti-tubulin followed by AAT’s iFluorTM Dye goat anti-mouse IgG conjugate (Top) or goat anti-mouse IgG conjugated with Alexa Fluor® Dye  (bottom), 

respectively.  

iFluor™ Dye vs. Alexa Fluor ™ Dye 



Near Infrared iFluor™ Dyes 

Dye Ec (M-1cm-1) Abs(nm) Em(nm) Q.Y. CF260nm CF280nm 

iFluor 800 250000 801 814 0.11 0.03 0.08 

iFluor 810 250000 812 826 0.05 0.09 0.15 

iFluor 820 250000 820 849  0.031 0.11 0.16 

iFluor 840 200000 838 880 0.018 0.2 0.09 

iFluor 860 250000 852 877 0.025 0.1 0.14 

https://docs.aatbio.com/resources/catalog/fluorescent-infrared-dyes-and-probes.pdf  

Applications: 

Western blotting  

In vivo imaging 
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Beckman Coulter: CytoFLEX LX, I885 and I840 Channel  

https://www.beckman.com/resources/reading-material/application-notes/18-color-human-blood-phenotyping-flow-cytometry 

Near Infrared iFluor™ Dyes 
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iF680 vs. Li-COR 680 

iF800 vs. Li-COR 800 

iFluor 800  

Li-COR 800  

iFluor 680 

Li-COR 680  

Near Infrared iFluor™ Dyes 

Mouse IgG serial dilution, and then stained with GXM IgG-iFluor 

Dye conjugate or GXM IgG-Li-COR Dye Conjugate 

iFluor 680 

Li-COR 680 

iFluor 700 

Li-COR 700 

iFluor 750 

Li-COR 750 

iFluor 800 

Li-COR 800 

Dot Blotting: Mouse IgG 10ug, 1ug, 0.1ug, 0.01ug  



GXM IgG-iF488 Prepared with ReadiLink Kit (Cat#1255) GXM IgG-iFluor 488 (Cat# 16448) 

Tubulin stain of Hela cells. HeLa cells were incubated with mouse anti-tubulin followed by iFluorTM 488 goat anti-mouse IgG conjugate. 

Left: Conjugate prepared with ReadiLink™ Rapid iFluor™ 488 Antibody Labeling Kit (Cat#1255)  
Right: iFluorTM 488 goat anti-mouse IgG conjugate (Cat#16448)  

Antibody Labeling Technology :  ReadiLink ™ Protein Dye Labeling 



CD45-iF700 (Purified Conjugate) CD45-iF700 (prepared with ReadiLink Kit, Cat#1245) 

ReadiLink Kit (Cat#1220) 

Flow cytometry analysis of Jurkat cells stained with CD45-iFluor™ 700 conjugate.  
Left: Conjugate prepared with ReadiLink™ Rapid iFluor™ 700 Antibody Labeling Kit (Cat#1245)  
Right: iFluorTM 700 goat Labeled CD45 antibody  conjugate (purified with desalting column) 



Disadvantage:  

Self-crosslinking 

Not suitable for Ab labeling!  

Pros & Cons:  

Specific Site 

-SH group is  not very stable 

EDC Method:  

Maleimide Method:  

Antibody Labeling Technology : Buccutite™ Protein Dye Labeling 



Buccutite™: Crosslinking of Protein to Protein 

Buccutite Crosslinkers: 

Buccutite Reaction: 

Buccutite™ conjugation is an effective methods for crosslinking proteins, enzymes to antibodies. 

(Reactions of large molecules.) 

Introduction: 



 PE, APC, PerCP and their tandem Dyes 

Tandem Ex/Em wavelength 

PE  

Tandems 

PE-TexaRed (PE-iFluor 594) 490, 565 nm / 600 nm 

PE-Cy5 (PE- iFluor 647) 490, 565 nm /670 nm 

PE-Cy5.5 (PE- iFluor 680) 490, 565 nm /700 nm 

PE-Cy7 (PE- iFluor 750) 490, 565 nm / 780 nm 

APC  

Tandems 

APC-Cy5.5 (APC-iFuor 680) 650 nm /700 nm 

APC-iF700  650 nm/ 713 nm 

APC-Cy7 (APC-iFuor 750) 650 nm/780 nm  

PerCP 

PerCP-Cy5.5 (PerCP-iF680) 480/ 695nm 

PerCP-iF700 480/706nm 

PerCP-eF700 (PerCP-iF710) 480/730nm 

 HRP, ALP 

Antibody Labeling Technology : Buccutite™ Protein Dye Labeling 



Component A Buccutite™ FOL-Activated PE 

Component B Buccutite™ MTA 

Component C Reaction Buffer 

Kit Components (100ug size): 

1. Prepare Ab-MTA 2. Mix with Preactivated PE 

incubate 1-2 hours 
3. Ready to use 

Advantages: 

Broad pH range: conjugation can be run in a broad pH range of 5-9. 

Fast: 1-2 hours  

No Catalyst Added 

Highly Stable: activated Ab are very stable 

High Yield 

Buccutite™ Labeling Kit 



Buccutite™ Conjugate Performance vs. Other Commercial Conjugate 

 

 Figure 1. Direct ELISA curves were generated 

using the HRP- goat-anti-mouse IgG conjugate 

prepared with Buccutite™ crosslinking technology 
(in red) and with SMCC method (in blue). Mouse 

monoclonal antibody (100 ng) was coated on a 96-

well plate, GAM IgG-HRP conjugate was diluted in 

a 2-fold dilution series using the standard method. 

ABTS substrate solution (#11001, AAT Bioquest) 

was used to detect the immobilized mouse IgG with 

30 min incubation and read at 405 nm.  

Performance of SA-PE/Cy7 conjugate prepared 

with Buccutite method were compared with SA-

PE/Cy7 (Vendor B). HL-60 cells were stained 

with or without CD45 antibody (1ug/ml) for 

30min, and followed by SA -PE/Cy7 (5ug/ml) 

for 30min. (Red peak: SA-PE/Cy7 (Buccutite), 

Green peak: SA-PE/Cy7 (Vendor B)). 

Performance of GXM IgG-PE conjugates prepared with 

Buccutite reaction (Green) and SMCC reaction(Red).  HL-

60 cells were stained with or without w6/32 antibody 

(1ug/ml) for 30min, and followed by GXM IgG-PE 

(5ug/ml) for 30min. The fluorescence signal was 

monitored using ACEA NovoCyte flow cytometer in the 

PE channel.  



Flow cytometry analysis of Jurkat cells stained with CD45-PE or CD45-APC prepared with Buccutite Kit (Cat#1310, & cat#1311). 

Conjugates were prepared with fresh preactivated PE (or APC) in liquid form and lyophilized form (4oC one year old). The performance 

on Jurkat cell was compared using ACEA NovoCyte flow cytometer. (Green: Mouse IgG conjugate control, Red: CD45-Conjugate) 

Stability of Pre-activated PE or APC: 



 Application #1: CD4 Ab-iFluor488 Conjugate (50ug)  

Materials: 

Ab: Prepare Anti-Human CD4 Ab solution: 1 mg/ml in PBS, 50uL 

ReadiLink™ Rapid iFluor™ 488 Antibody Labeling Kit, (Cat#1255) 

Add 5uL Reaction 

Buffer to adjust pH 

Transfer Ab Soln. to 

labeling dye, 30min 
Add 5uL Quencher 



ReadiLink™ Rapid iFluor™ 488 Antibody Labeling Kit (AAT Cat#1255) vs. 
Lightning-Link® Rapid Alexa Fluor® 488 

CD4(SK3)-488 conjugate Stain Index 

ReadiLink 43 

Lightning-Link 26 

Flow cytometry analysis of human PBMC cells stained with 488 Dye  Anti-

human CD4 antibody prepared with ReadiLink™ Rapid iFluor488 Antibody 
Labeling Kit (Cat#1255) or Lightning-Link® Rapid AlexaFluor ® 488. The 

fluorescence signal was monitored using ACEA NovoCyte flow cytometer in 

the FITC channel. 



 Application #2: GXM IgG-HRP Conjugate (100ug)  

Materials: 

GXM IgG: 1 mg/ml in PBS, 100uL 

Buccutite™ Peroxidase (HRP) Antibody Conjugation Kit (Cat#5503) 



Red: Buccutite HRP Kit 

Blue: Lightning HRP Kit 

Mouse IgG (ng/well) Lightning  Buccutite 

10.000 5.912 6.599 

3.333 3.110 4.398 

1.111 1.218 1.758 

0.370 0.469 0.655 

0.123 0.204 0.265 

0.041 0.120 0.144 

0.014 0.103 0.106 

0.000 0.087 0.091 

Experiment #1: ELISA- Mouse IgG Dose 

Buccutite™ Peroxidase (HRP) Antibody Conjugation Kit (AAT Cat#5503) vs. 

HRP Conjugation Kit - Lightning-Link® (ab102890) 



Red: Buccutite HRP Kit 

Blue: Lightning HRP Kit 
GXM IgG-HRP (ng/well) Lightning  Buccutite 

10.000 6.452 6.789 

3.333 5.204 6.429 

1.111 2.488 4.450 

0.370 1.012 1.940 

0.123 0.401 0.778 

0.041 0.196 0.312 

0.014 0.113 0.160 

0.000 0.080 0.086 

Experiment #2: ELISA- GXM IgG-HRP Titration 

Buccutite™ Peroxidase (HRP) Antibody Conjugation Kit (AAT Cat#5503) vs. 

HRP Conjugation Kit - Lightning-Link® (ab102890) 



 Application #3: CD4 Ab –APC (or PE) Conjugate (100ug)  

1. Prepare Ab-MTA 2. Mix with Pre-activated APC or PE 
incubate 1-2 hours 

3. Ready to use 

Materials: 

Ab: Prepare Anti-Human CD4 ab solution: 1 mg/ml in PBS, 100uL 

Buccutite™ Rapid APC Antibody Labeling Kit, (Cat#1311)  

or Buccutite™ Rapid PE Antibody Labeling Kit, (Cat#1310) 
 



Buccutite™ Rapid APC Antibody Labeling Kit (AAT Cat#1311) vs. 

Lightning-Link® APC 

CD4(SK3) -APC  Stain Index 

ReadiLink 24 

Lightning-Link 8 

Flow cytometry analysis of human PBMC cells stained 

with APC Anti-human CD4 antibody prepared with 

Buccutite™ Rapid APC Antibody Labeling Kit (Cat#1311) 
or Lightning-Link® APC . The fluorescence signal was 

monitored using ACEA NovoCyte flow cytometer in the 

APC channel. 



Buccutite™ Rapid PE Antibody Labeling Kit (AAT Cat#1310) vs. 

Lightning-Link® R-Phycoerythrin (R-PE) 

CD4(SK3) -PE Stain Index 

ReadiLink 55 

Lightning-Link 28 

Flow cytometry analysis of human PBMC cells stained with PE 

Anti-human CD4 antibody prepared with Buccutite™ Rapid PE 
Antibody Labeling Kit (Cat#1310) or Lightning-Link® PE. The 

fluorescence signal was monitored using ACEA NovoCyte flow 

cytometer in the PE channel. 



 Application #4: CD4-PE-Cy7 Conjugate (1 mg) 

Materials: 

Ab: Anti-Human CD4 Ab solution, 1 mg in PBS, 

PE-Cy7 Tandem (Cat#2616) 

Buccutite™ MTA, NHS ester (Cat#5355)  

Buccutite™ FOL, NHS ester (Cat#5350) 

ReadiUse™ Bio-Gel P-6 spin column (Cat#60500) 

1-2 hours 



CD4-PE/Cy7 PE/Fire780 

 Application #4: CD4-PE-Cy7 Conjugate (1 mg) 

Flow cytometry analysis of human PBMC cells stained with PE/Cy7 Anti-human CD4 

antibody prepared with Buccutite™ Methods or from company B. The fluorescence 
signal was monitored using ACEA NovoCyte flow cytometer in the PE channel. 



 Application #5: CD4 Ab  Conjugates Prepared with Buccutite Technology  

Cat. # Product Name Abs/Em (nm) 

5503 Buccutite™ Peroxidase (HRP) Antibody Conjugation Kit *Optimized for Labeling 100 µg Protein* N/A 

1313 Buccutite™ Rapid APC Antibody Labeling Kit *Microscale Optimized for Labeling 2w5 μg Antibody Per Reaction* 651/662 

1311 Buccutite™ Rapid APC Antibody Labeling Kit *Microscale Optimized for Labeling 100 μg Antibody Per Reaction* 651/662 

1322 Buccutite™ Rapid APC-Cy5 Tandem Antibody Labeling Kit *Microscale Optimized for Labeling 100 µg Antibody Per Reaction* 651/670 

1350 Buccutite™ Rapid APC-Cy5.5 Tandem Antibody Labeling Kit *Microscale Optimized for Labeling 25 µg Antibody Per Reaction* 651/700 

1320 Buccutite™ Rapid APC-Cy5.5 Tandem Antibody Labeling Kit *Microscale Optimized for Labeling 100 µg Antibody Per Reaction* 651/700 

1351 Buccutite™ Rapid APC-Cy7 Tandem Antibody Labeling Kit *Microscale Optimized for Labeling 25 µg Antibody Per Reaction* 651/780 

1321 Buccutite™ Rapid APC-Cy7 Tandem Antwibody Labeling Kit *Microscale Optimized for Labeling 100 µg Antibody Per Reaction* 651/780 

1347 Buccutite™ Rapid APC-iFluor™ 700 Tandem Antibody Labeling Kit *Microscale Optimized for Labeling 25 µg Antibody Per Reaction* 651/713 

1319 Buccutite™ Rapid APC-iFluor™ 700 Tandem Antibody Labeling Kit *Microscale Optimized for Labeling 100 µg Antibody Per Reaction* 651/713 

1312 Buccutite™ Rapid PE Antibody Labeling Kit *Microscale Optimized for Labeling 25 μg Antibody Per Reaction* 565/575 

1310 Buccutite™ Rapid PE Antibody Labeling Kit *Microscale Optimized for Labeling 100 μg Antibody Per Reaction* 565/575 

1340 Buccutite™ Rapid PE-Cy5 Tandem Antibody Labeling Kit *Microscale Optimized for Labeling 25 µg Antibody Per Reaction* 565/670 

1341 Buccutite™ Rapid PE-Cy5.5 Tandem Antibody Labeling Kit *Microscale Optimized for Labeling 25 µg Antibody Per Reaction* 565/700 

1316 Buccutite™ Rapid PE-Cy5.5 Tandem Antibody Labeling Kit *Microscale Optimized for Labeling 100 µg Antibody Per Reaction* 565/700 

1342 Buccutite™ Rapid PE-Cy7 Tandem Antibody Labeling Kit *Microscale Optimized for Labeling 25 µg Antibody Per Reaction* 565/700 

1317 Buccutite™ Rapid PE-Cy7 Tandem Antibody Labeling Kit *Microscale Optimized for Labeling 100 µg Antibody Per Reaction* 565/780 

1353 Buccutite™ Rapid PerCP Tandem Antibody Labeling Kit *Microscale Optimized for Labeling 25 µg Antibody Per Reaction* 482/677 

1325 Buccutite™ Rapid PerCP Tandem Antibody Labeling Kit *Microscale Optimized for Labeling 100 µg Antibody Per Reaction* 482/677 

1343 Buccutite™ Rapid PE-Texas Red Tandem Antibody Labeling Kit *Microscale Optimized for Labeling 25 µg Antibody Per Reaction* 565/600 

1318 Buccutite™ Rapid PE-Texas Red Tandem Antibody Labeling Kit *Microscale Optimized for Labeling 100 µg Antibody Per Reaction* 565/600 

1315 Buccutite™ Rapid Protein Crosslinking Kit *Microscale Optimized for Crosslinking 100 μg Antibody Per Reaction* N/A 



CD4-PE CD4-PE-iF594 CD4-PE-iF610 

CD4-PE-iF647 CD4-PE-iF660 CD4-PE-iF700 

Performance of CD4-PE and Tandem Conjugates 

PBMC Test 



CD4-APC and Tandem Conjugates 

CD4-APC CD4-APC-iF660 CD4-APC-iF700 

CD4-APC-iF710 CD4-APC-Cy7 CD4-APC-Fire750 

PBMC Test 



Summary:  

AAT Bioconjugation Services: 

 APC and PE tandem conjugation  

 Biotin labeling  

 Fluorescence labeling  

 HRP conjugation  

 Streptavidin conjugation  

 TR-FRET labeling 

https://docs.aatbio.com/resources/catalog/labeling-

antibodies-and-biopolymers.pdf 

https://www.aatbio.com/products/custom-labeling.html 

Two Ab Labeling Methods: 

_ ReadiLink ™ Protein Dye Labeling (small organic dye)    
_ Buccutite ™ Protein Crosslinking  (large protein) 

 

Performance: 

Both methods can provide satisfied conjugates for research  

 

Supports from AAT: 

Reagents 

Supplies (spin columns, Filters) 

Labeling interactive protocols 

Calculation Tool 

https://docs.aatbio.com/resources/catalog/labeling-antibodies-and-biopolymers.pdf
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Thank you! 
www. aatbio.com 
 
TECHNICAL SUPPORT 
1-800-990-8053 (US and Canada) 
1-408-733-1055 (International) 
support@aatbio.com 
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